The present paper is the first to find efficient sufficient conditions for stability of the solutions of singularly perturbed systems with impulse effect.
INTRODUCTION
A number of contributions [l-l 11, related to applications in various areas of science and technology, consider systems with impulses.
Some of them [S-l 1 ] study systems with impulse effect of the form where { rk) is an unbounded increasing sequence. Systems with impulse effect ( 1) are characterized by the fact that at the moments {rk} the mapping point (t, x) from the expanded phase space "instantly" goes from the position (rk, x(rk)) into the position (TV, x(tk) + Zk(x(zk))). Assume that the solutions of system (1) are left continuous, at the points r,; i.e., the relations X(Tk -0) = X(Tk), hold.
-Y(Zk + 0) = X(Tk) + dx(t,) = X(Tk) + Z,(x(t,))
The questions about the stability of the solutions of different classes of impulse systems have been treated in [S-l 11.
A problem of great interest is to find sufficient conditions for stability of the solutions of singularly perturbed systems of the form (1) . Concerning singularly perturbed systems of differential equations without impulses, there are some initial results published on this subject . The basic mathematical apparatus employed in these papers is the second method of Liapunov.
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The present paper is the first to consider the stability of the solutions of the initial value problem for a singularly perturbed system with impulse effect. To obtain the main results the authors make use of the method of comparison and partially continuous auxiliary functions which are analogues of Liapunov functions. Besides, a converse theorem has been proved (Lema 2) that guarantees the existence of a Liapunov partially continuous function under the condition that the solution .Y = 0 of the system of the form (1) is exponentially stable.
PRELIMINARY NOTES
Consider the system 2 =f(f, x3 Y), The study of the stability of the solution x = 0, y = 0 of system (2) can be associated with the study of the stability of the solution x = 0 of the system with impulse effect ;=/(I, x, h(t, x)), t+r,, Let t,, a E I; x0, j3 E B;; y, E B;. Let x(t) = x(t; t,, x0, yo), y(t) = y(t; t,, x0, yO) be the solution of system (2) for which x(t, + 0) = x0, y(to + 0) = y, and let .Z+ be the maximal interval of the form (to, t,) , where this solution is right continuable; let q(t; t,, x0) be the solution of system (3) for which p(t,+O; t,, x0) =x0; let Il/(s; ~1, /I; y,) be the solution of system (4) for which Il/(O; a, /I; yO) = y,. DEFINITION 1. The solution x = 0, y = 0 of system (2) is called exponentially stable if constants A > 0, A > 0, and v > 0 exist, such that for every t, E Z and (x,, yO) E R" x R", 1 x0 1 + I y, I < ;1, the estimate I x(t; t,, x0, y,)l +~y(t;t,,,x,,y,)~~,4(~x,~+~y0~)e-""-""ho1dsfor t>t,. DEFINITION 2. The solution x = 0 of system (3) is called exponentially stable if constants ,I > 0, A > 0, and v > 0 exist, such that for every t,EZ and x,, E B;, for the solution q(t; t,, x,,) of system (3), the estimate I cp(t; t,, x0)1 <A 1x0( e-"('-"') holds for t > t,. The following denotations will be used: -i(t, s), number of the points rk lying in the interval (t, s); -EI, the unit 1 x 1 matrix; -/IAIl =max,.,.,,~:==, la,l, norm of the matrix A=,,; -C,, the class of continuously differentiable functions I': Zx B; x B;+Z, such that V(t,O,O)=O for FEZ; We will say that the function I': Z x B; x B; + Z belongs to the class V0 if:
1. V(t, X, y) is continuous on every one of the sets gk and V(t,O,O)=O for every ZEZ.
2. For every k = 1,2, . . . and (x, y) E B; x B; the limit lim, _ pi +0 V( t, x, y) = V( rk + 0, x, y) exists and is finite.
We will say that the function I/ belongs to the class Y'j, if VE Vi and it is continuously differentiable on the sets Gk.
Let VE ^y;. Then, in a standard way, we determine the derivatives Vci,(t, x, y), i = 2, 3,4 of the function V with respect to the *systems (2) (3) and (4). For instance, for the system (2) we have Vo,(t, x,y)= av/at+av/axf+(l/~)(av/a~)g.
The space R' will be considered to be partially ordered in the following sense: we will write u d u (u < U) if uk < uk (uk < u,), for k = 1, 2, . . . . 1.
Let G c R'. The function $: G + R' will be called monotonely increasing in G if +(u)<+(u) always when U<U and $(u)<$(u) always when u<u and u, UEG.
In the proof of the main results the following lemma will be used: LEMMA 1. Let the function u: Z + Z' be differentiable for t # tk, left continuous at t = Tk, and let it satisfy the inequalities $lu+p(t), fEZ, t#r,,
where the function p : Z + I' is locally integrable, the functions t+Qk : Z' --, Z' are monotonely increasing in Z', and A = (au): is a constant matrix, for which
Then for t E Z u(t) d 4th (6) where u(t) is the solution of the system with impulse effect ; = Au +p(t), tEI, tfs,, 
2 V,3,(t, -xl< --c 1x1 3 (8) V(T, + 0, x + Idx, NT,, x))) < VT,, xl, k = 1, 2, . . . .
~Iy-~(~,x)1*~W(t,X,y)~bIy-h(t,x)1*, (15) are fulfilled.
Then, for sufficiently small ,u, the solution x = 0, y = 0 of system (2) is exponentially stable.
ProoJ: Conditions Al-A4
imply that constants L > 0, r > 0, pO(O < p,, < p) exist, such that for t E I; x, X E B;; y, j E B;, and k = 1,2, . . . 
taking into account (8), (IO), (16) , (12), (13), (14), (7), (20), and (ll), we obtain that for the functions V and W inequalities of the form P(2) 6 -21cV+ 2Q( VW)"*, bb',2, < 2Q( VW)"' -aW (24) hold, where ti > 0 and Q > 0 are constants, 0 = a(p) = c/bp--K(1 +L+L')/a and lim,,,+ a(p)= +co. Using (9), (lo), (18), (21), (22), (14), (15), (17), (7), and (11) we obtain that a constant T > 0 exists. such that
WT, + 0, x + I/Ax, Y), Y + JAx, y)) 6 T( J'(T,, x) + W(t,c, x, y)).
Let ~,EI, x,~B"p, you B;, and x(~)=x(c to, xo,yo), y(t)=y(t;
to, x,,Y,) be a solution of system (2). Then (24), (25), and the inequalities 2Q( VW)'!* < KV+ (Q'/K) W, 2Q( VW)"'< (Q'/K) V+ JCW imply that for the functions u(t)= V(t,x(t)) and w(t)= W(t,x(t), y(t)) for IEJ+,
holds. Let pJ E (0, pr] be such that (T(P) >max(2k-, 3~/2 +4Q"/ti') for p E (0, ~~1. Then from (27) and (28) it follows that ((t)+q(t)<2(t: +qz)ep'k'2)('mrk' for k= 1,2 ,..., tg(rk, rk+,]
Then, in view of Lemma 1, v(t)<<(t), w(t)<q(t), where t=<(t), g = u(t) is
and taking into account (31) we come to the conclusion that constants A > 0 and v > 0 exist such that for t > to 5(t)+9(t)~A(tl(t,+O)+w(t,+O))e2v"-'a' holds.
Then from (9) . (11) and (19) we obtain that for t E J+ an estimate of the form holds.
Let Bi. < r and I .yO I + I ?yO / < 1. Then (32) implies that I x(t)1 + I y(t)1 < r for tE.Z+, and, taking into account (23) and the conditions Al-A2, we come to the conclusion that the solution x(t), -v(r) is continuable to every t > t,; i.e., Jt = (to, cc). This completes the proof of Theorem 1. Then there exists a function V( t, x) E Y ;, satisjj>ing conditions (7)- ( 10) 
The solution y = 2x/3 of equation (38) is exponentially stable, uniformly in (t, x) E Ix R. Moreover, for the solution q(t; t,, x0) of (37) we have dt; t,,,.%)=ie (36) is exponentially stable.
